Recent observations suggest that the Hall current tends to be highly divergence free in the westward traveling surge. It is shown in a model calculation that the blockage of the Hall current from closure along field lines leads to a significant reduction of the divergence of the Hall current, but is not divergence free. The westward electrojet in our model is found to rotate counterclockwise around the leading edge of the surge and merge into the eastward electrojet. The difference in strength between the two electrojets at the head of the surge goes into the upward field-aligned current. It is also shown that the conductivity enhanced by the discrete auroral precipitation does not contribute to the divergence of the Hall current provided that the electric fields are coplanar along a field line. The above results strongly suggest that the Hall current tends to be highly divergence free in regions of bright auroral forms, especially in the westward traveling surge.
INTRODUCTION
The three-dimensional current system associated with the westward traveling surge (WTS), and more specifically the divergence of the westward electrojet at the leading edge of the surge, are fundamental issues of the electrodynamics of magnetosphere-ionosphere coupling. Opgenoorth et al. [1983] showed that the electric field measured by the Scandinavian Twin Auroral Radar Experiment (STARE) radar tends to be highly perpendicular to the bright auroral forms in the WTS (6) Substituting (6), (7), (9), and (10) into (5), one obtains the aurora-enhanced height-integrated conductivity [Kan, 1984] ,
• 
SUMMARY AND CONCLUSION
In section 2 we showed that the electric fields measured by the STARE radar in the westward traveling surge [Opgenoorth et al., 1983] are consistent with the blockage of the Hall current from closure in the magnetosphere along field lines. As a iconsequence of the blockage, the westward electrojet is found to rotate counterclockwise around the leading edge of the surge and merge into the eastward electrojet. At the same time, the divergence of the Hall current is much reduced at the leading edge of the surge. However, our results show that the Hall current is far from completely divergence free. In section 3 we showed that the aurora-enhanced conductivity can be expected to make no contribution to the divergence of the Hall current in the westward traveling surge. The results in sections 2 and 3 strongly suggest that the Hall current tends to be highly but not completely divergence free, especially in regions of bright auroral forms as exemplified in the westward traveling surge.
In conclusion, we believe that the blockage of the Hall current from closure in the magnetosphere along field lines is a governing process in the electrodynamics of the magnetosphere-ionosphere coupling, especially in the WTS. As a consequence of the blockage process, the eastward electrojet is found to be closely related to the westward electrojet at the leading edge of the westward traveling surge. Further theoretical analyses are needed to determine whether or not the Hall current can be highly divergence free at all local times around the auroral oval.
